UNCLASSIFIED

AD NUMBER

AD339487

CLASSIFICATION CHANGES

TO: unclassified

FROM: secret
LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to DoD only; Not
releasable to foreign nationals.

AUTHORITY

Defense Nuclear Agency ltr dtd 29 Mar 96;
RD removed; DNA notice 29 Mar 96.

THIS PAGE IS UNCLASSIFIED




SECRET
RESTRICTED DATA

389487L

AB R

DEFENSE DOCUMENTATION CENTER

FCR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

RESTRICTED DATA
SECRET




'

SOTICE: hea govertient or other dravings, speci-
ficaticrs or other data are used for any purpose
*gther thax ia connection vith & definitely related

govermment procurexent operation, the U. S. -
Gorerrment tlereby incurs no responsidility, nor any
cbligation whatscever; and the fact that the Govern-
ment MYy kave formilated, furnished, or in any vay
supplied the said drawings, specifications, or other
€ata 1is oot to be regarded by implication or other-

wise as in any menner licensing the holder or any

other persom or c¢orporaticn, or convéying any rights
or peraission to manufacture, use or sell any

patented invention that may in any way de related
thereto.

JOTICE:

THIS DOCUMENT CONTAINS XINFCRMATION
AFFECTING TEE NATIORAL TEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
17 OF THE ESPIONAGE LAWS, TITLE 18,
U.S.C., SECTIONS 733 and TS54. THE
TRATSMISSION OR THE REVELATION OF
TS CONTENTS IN AJNY MASNER TO AN
USAUTHORIZED PERSOX XS PROHISITED

T L.

-




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE
COPY FURNISHED TO DTIC
CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO
NOT REPRODUCE LEGIBLY.

e ————




A
3]

- Copy No.

No.

A - {
AIR FORCE ST:Z Tg !_): oy

BALLISTIC MISSILE DIVISIQN
TECHNICAL LIBRARY

-

‘SEBRH /E s

y ="

"\
-
ﬁ

I —OPERA'"ON‘"

5; e - Ty

: Project 39.111

- Gmmnomtnymmunmx

_ .. huusnce Daves July 17,1959, -

3+ CIVIL EFFECTS TEST GROUP |

o oA TESTEME -
€] MAY-OCTOBER 1957 - - 0 0 T L EieT

.:"...

- . B ﬁw‘.&.- . :
' HQAQDC‘

e o
S - e gx® g
1 4 = . -
2 banlsd bad

y

TiSiA~ T

B S
b 3

. nmmcm nm

- - This devwarent Contatae restricsed daon
© . defimed \u the Atomie Tnergy Act of 1968,
_I-uu\-nu ‘or the dtesiessre of We

s swy 1s on wmewhorized-
yeroon 1o prodiibieed, -

R

S

lm documenl mmts ol l(n peges. \

B “ ;'1"9 ol 310 nms. Stms A

‘; N ,Pr-vrﬂ-—a-.‘ _.._,.,_"V -
A/&/o{ rmzomsa |

J‘.o— \...J-’

EXCLUDED PROM AUTOWIYTE

s Ec R ET RE.'.GE-.'\:’\DZEG ; D00 IR 5206- 30

DCES NOT AFTIX

e




m-”muha-umhdmydhmd—

ance with spplicsble sscwrity segulations. ,

DO NOT RETURN THIS DOCUMENT ) ‘ ] 1

- i

- L

3

*@

i

g

Onk Rdgn, Tonasm




SECRET
? Su:l_;.......' u.ﬁk

- .(9 _"‘_;"\ eC D@N}‘A_

Report to the Test Director

-

-

-

{7 GAMMA DOSIMETRY BY FILM-BADGE
TECHNIQUES S <0 (8 .

@NA

' "Inis Qoguzint comeains
L—/}“A Derafr 3‘: S S»_-:-.-..., i’:-o"-"tl on f"ectl::g the National

~ te ~ialea 3tivax )

Espicrc.. oo . Lo T T e '«laing o tuo

- . g L T~ U e
7:‘{~ - T .- - L . v awld V3 a.. -
. - R N T S ..
-3 Luy ol aw d .

L. T ee il [
e T

ty izu.® EFiloe peiiva s pra-l-ut'.ud

Germeshausen & &r, Inc.
Pecember lou P\

/\'DPD WT fpiotr
RESTRIC ATA

This document contains restricted daty as
defined in the Atomic Energy Act of 1954,
Its transmittal or the disclosure of its
eontents in any manrer (o an unauthorized

person is probil Cos
~

“7 La,/:— ? L ~
\// : ! :

}

& SEuRET %




..

\-) L-. \.a.ii_.x

N‘n“ snin . $‘ ;
-~ - \.'oa.c

(o
t'i:':
l

ABSTRACT - ;

Physical measurements of gamma-radistion dose, as a functicn of distance from the p=iat
of detonation, wers mads om 18 shots of Operation Plumbbob.

Standzrd-Da-Port-and-Sestagan dental film packs housed in fim-badge holdecs designed-by
Edgerten,-Germsshausen-& Grier;- fno., were used t0 make the measurements.

The resuilts of measurements taken in various shelters and in sxparimental structeres are
also presswted. The data are arranged in tabular form by pruject nember and shot same.
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ABSTRACY

Phy~ical mesarurements of germma-radiaiicn dose, as a function of Gl tance rom the poiat
of detonation, were made oa 18 shots of Opms stica Plambbob.

Standard-De-Pest-and-Sasteyan dentzl filig packs housed in film-badge bolders design+d-by
Edgesten, Germeshansen-& Grier;-o., were used (o make the measurements.

The results of messurementn taken in varioes shelters 2nd in experimesial structures sre
also presented. The data are arranged ia triular form by project number and shot same.
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Chapter 1

INTRODUCTION

1.1 OBJECTIVE

The objective of Project 39.1a was to ensure that the various Civil Effects Test . «rocp
(CETG) projects were able to obtaln and document in an economical manner adequate radiation
measurements to accomplish their goals. This cbjective was accomplished by meaguring the
integrated garama dose at points along the ground and at various locations in selected struc-
tures. In addition, fallont measuremenis and other speciol data (found in the Appendix) were
supplied to some non-CETG prejects.

1.2 BACKGROUND

‘The flim-taping technique designed an used by Edgerton, Germeshausen & Grier, Int.,
(EGEG) on Operation Teapot was employed igain during Operation Plumbbob. With this tech-
nique individual pleces of film are taped together t» form a convenient reel equivalent to 35-mm
motion-picture film. Some advantages of this system include ease of processing, amalysis, and
storage.

The sensitometric analysis methods employed on Operation Teapak were also used. A de-
scription of the methods can be found in Report WT'-1174 (see also Operation Greenhouse Re-
port WT-81). i
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Chapter 2

PROCEDURE

2.1 SHOT PARTICIPATION

On Operatioa Plumabbob the film-badge dosimetry measurements were made primarily for
CETG projects. Instrumentation was located in the {leM to determine dose ve. disitance (RD?
vs. D) for a given shot. Total integrated measurements were also made in shelters and in
various experimental structures.

2.2 CALIBRATION

A Co" gamma calibration system was arranged 50 that th »e sets of 10 badge assemblies
were consecutively exposed to doses ranging progressively from 0.05 to 5 % 10° r. Am ex-
temsslom of the high-rarge curve based on a callbration made at Log Alamos Scieatific Labora-
tory {LASL) was used to increase the maximum readabls dose to 5 x 10° r. The calibration
source (7 curies) was placed in a cradie at coe end of a calibration table oriested 90 that the
cester of the source beam passed through the center of the badges.

Badge distances were determined with a 25-r Victoreea chamber that had beem recently
calibrated by the Natioral Burean of Standards (NBS). Exposures were timed to obtain mid-
scale readings for greatest accuracy. 1 is believed that an over-all reproducibility of better
tham 5 per cent was maintained on admisistered doses.

Actual shot calibrations were made the morzing of D-day, using fllm badges that were
asgembled and handled with the field badges. Shot badges were placed ia the field the afterncom
before the shot and were recovered when Rad-Safe opened the area. The fllm badges were not
allowed to remain In the {ield more than three days before a shot. All badges were developed
together, with sensitometric scales spaced at intervals throughout the rvel. Ranges covered
by the dosimeter films were:

Du Pomt 502 0.1to10r

Dua Pont 510 8to 300 ¢

Du Pont 606 200 to 600 r
Eastman SO-1112 300to5x 10 r

Film irradiated in the field tends to darkea beyond the density obtainable with gamama
calibratios alone when it is processed to a gamma of 1.3. Severil theovies have been proposed
by varlous groups and individuals as to the exact phyxies or mechanics of this process. Some
¢’ the causes proposed are (1) differential rate sengitivities between laboratory and field con-
ditions, (2) neutron effects at distances close to Ground Zero (GZ), (3) thermal effects,

12
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@ wemrknnln; due to activation irradiation, (5) a mechanical factor brought out by the low-
gamma processing, and (8) the possibility of vigible or low-energy X-ray fluorescence.

R is the intent of EG&G to resolve this discrepancy, whether it is due to the above listed
anomalies or to some other factor or combination of factors, before the next field participa-
toa.

2.3 FILXNI-BADGE HANDLING

After recovery of the film badges from the field, the {ilm packets were arranged in nu-
merical order in a special dispenser and individualiy fastened together i the EG&G-designed
edge-taping machine. After being taped on this machine, approximately 200 complete badges,
or 800 pieces of lilm, could be agssembled on a single reel and processed together in the same
manner as standard 35-mm motion-picture {ilm.
m;c,procudng operation had been completed, the densliy of each film was measured

it agitom: !er. The valent roentgen exposures were determined from the den-
D mg?:l &8 that Were wade from the callbrnnon badges. The
: _ the proper tim-badge aumber and weré trans-

P g e i g e e Y

2.4 FILM PROCESSING

Owing to high-range restrictions and errors inherent in reading high doses from the pla-
teau area of the calibration curve, which would be noticed in Eastman §0-1112 film under
normal development procedurcs, the badges were processed to a wide-latitude gamma of 1.3. :
This wide-latitude gamma easily extends the range of the SO-1112 {ilm to approximately :
5 %10 r andd yields a slope compatible with reasonably accurate differential dose measure-
aents. Although more control i3 required in the actual developing phase when development iz )
aot carried to completion, the advantage outlined above seemed to warrant this procedure. , )

Inciuded with the cobalt calibration badges were several SO-1112 white-light standards.
All badges were run through the taping machine and were developed as follows:

Emulsion type MF, No. 1112; MCS 5000; N.D. 1.3 -

Developer: D-76, No. 4

Temperature: 70°F

Time: 2 min 39 sec; 10 double-squeegee wipers used at a speed of 8%, ft, min
Gamma: 1.30

2.5 ANALYSIS

The reels of processed badges were mounted on rewinds and wound across the reading
surface of an Ansco-Macbeth color densitometer (model 12). Central readings were made and
recorded for each film. After the completion of a series of readings, usually involving one set
of catibration films and a large number of unknowns, the calibration films were ploited as den- :
sity vs. dose curves. The uaknowns were then evaluated. In most cases each reel, for control
purposes, was supplied with several sensitometric scales throughout its length, along with the
proper gamma callbrztion fllms. After evaluation, reels of badges were placed in 35-mm
canisters and properly labeled for storage.

——— e o——
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Chuptpt 3 -

DATA

o attempts have been made to correct the data precented in this report for neutron seasi-
tivity, thermal sensitivity, and film “lot™ reproducibility. The following limitations are brought
to the reader's attention:

One occurrence that does have 2 pronounced effect on flim dose measurements in the fleld
is the difference in saturation density between the laboratory exposures and fleld expocures.

On a density va. log exposure curve, the straight-line portion of the curve is longer for field

exposures than for laboratory exposures, and the saturation density is higher for field expo-

sures than for ‘aboratory exposures. Thix difference appears to be related to differential rate

sensitivities between laboratory and field conditions. Since we have no quantitative data on this :
effect, our procedure has been to ignore, or at Jeast to use skeptically, all measuremenis

above a specifically gelected straight-line portion of the curve. All data reported have been

extracted from calibration curves where dose does not exceed this point on the straigit-line .
portion of the curve,

The neutron sensitivities of the saveral types of {iims used in the EG&G fllm badge are
reperted to vary by a factor of 2 {from the least sensitive to the most sensitive. Film sensi-
tivity varies from hatch to batch and also with the type of packaging. In view of these uncer-
tainties and in view of the fact that the film type is seldom listed in weapcns test reports, we
are suggesting an average value for film neutron gsensitivity in making corrections to fllm-
badge gamma measurements. The values that have been used by the Alr Force Special Weap-
ons Center are 3.4 per cent of the high-erergy neutron rep dose (measured by Rurst fission-
foil detectors) pius a response to thermal neutrons of 3.8 x 10° thermal neutrons/cm (meas-
ured by gold foiis) for a film response of 1 r. These two corrections are additive. In general,
‘Y maximum correction for neutron sensitivity is about 10 to 30 per cent of the gamma dose;
thus the errors introduced by using average sensitivity values are not important.

An experiment was conducted under controlled conditions in an attempt to evaluate the
eifects of environmental desensitization of the {ilm. The scant data collected suggest that therc
was desensitization, but insufficient data are available to yield adequate correction factors,

« Aleast-squares analysis was performed on all the distance-dose measurements in an
altempt to better appreciate the validity of the collected data. However, it was soon realized
that, because no corrections were made for the fast-nevtron, theraril-neutron, and differential
rate sensitivities of the film, this manipulation was somewhat meaningless.

A total of 2958 film badges was issuved by EGEG for use by CETG on Operation Plumbbob.

3.1 FRANKLIN .

_EGAG placed two stake lines from 500 to 1500 yd, at 100-yd intervals, to the north; and
525 to 525 yd, at 100-yd intervals, to the south of GZ, Badges were also supplied to CETG for

-
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placement on paralleling “roal posts™ in Project 36.5, Oak Ridye National Laboratory (ORNL),
blast centainers (“beer-muy™ containers).

ant The RD® vs. D curves are given in Figs. 3.1 and 3.3, and the data are given in Tables 3.1
3.2

The badges remained in the (ield for two days before the shot and were recovered on the
aRternoom of D-day. Since EGLG’s calibration system was not ot completed, a series of badges
calibrated by LASL and processed with the EGEG ghot badges was used for evaluation of the
Frankiin data.

A representative serles of calibrations is included with the Franklia data in Figs. 3.3 to
3.6. Subeequent intercomparison of EGLG and LASL calitrations produced curves that were
almoet idemical. Limitaticns imposed by the small EG&G source made necessary a range ex-
tenslion by use of some LASL calibration points. Since a major portion of the (w0 curves was
superimposable, the calibration extension was comsidered valld,

Figure 3.7 indicates the useful portioa of the calibration turves {(golid lines).

3.2 WILSON

One film badge per point was placed from 300 to 2000 yd o the goutbezst 204° goal-post
line by Project 39.1b/ 39.5 in ORNL beer-mug cootainers.

The RD? vs. D curve for these data is givea Ia Fig. 3.8, and the RD? vs. D computations
are given in Table 3.3,

The badges were placed ia the fiald the night hefore the shot, but they remained outside a
day and a half after the shot before they were processed. EGE&G calibration badges, for proc-

essing with the shot film, were handled in the same manner, and their curves were used for
interpretation.

3.3 PRISCILLA

The calibratioa cuz ve of the Priscilla {fiim badges was based on the extended LASL cali-
bratioa and an extrapolation to estimate extremely high doses. This extrapalation was based
om previous experimentation that indicated the general shape of the calibration cerve from
5%x10%t0 5 x 10° x.

“Extremely high™ doses were those for which it was not possible to obtain deasities by
Cuo" irradiation alone in the standard EG&G holder. Indications were that fast and ihermal
neutroms first overchadow the gamma radiation at about 2 x §0° r and continue to darken the
film beyond the maximum densities obtainable ty Co® calibration. This continwed darkening
was opposed to film reversal or lightening after about 4 X 10° r of gamma radiatios alone when
processed to a gamma of 1.3.

These resuits indicate that proper arnalysis of high-dose mixed irradiation flelds will
necessitate adequate neutron calibration and application of corrective factors.

Figure 3.9 shows the RD? vr D slope for the stake line, and the data are given in
‘vable 3.4.

The shelter dravings (Figs. 3.10 to 3.18) indicate flim-badge locations in the various
Priscilla structures. Figure 3.10 shoxs the positions of the structures relative to GZ and to
each other.

In gereral, two film badges were placed at each lucation designated by “+": or.e badge at
3 ft from the flcor and another at 5 . To indicate which dose was received by a specific
badge, a line was drawu from the + and the duse that was recorded by the badge placed at 5 ft

was written above the line; the dose received by tne badge placed at 3 ft aas wrilten below the
line.

13
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3.4 HOOD ) - R
The gozl posts placed by EG&G for Hood shot were frum 730 to 2000 yd east of GZ. In-
strumentation at the 750~ and 2000-yd positions was not recovered.

~ In addition to the EGE&G badges in hangers, the same types of {ilm were placed in thermal-

meutron-shielding lthinm cans movnted ir beer-mug type contain. rs on the goal posts. A spe-
cial calibration indicated that the badges in the lithtum caas did not diffes widely (dose vs.
denality) from those giaced in the standard EGRG contalner. The RD? vs. D curves for these
sreasurements are shiown in Fig. 3.19, and the data are givén In Table 3.5,

The badges were placed in tke [ield thrre days before the shot, and they were recover:d
on zero morning.

3.5 DIABLO~

A goal-post line was run from 500 to 1600 yd north of GZ (goal posts were placed at each
100 yd) to the Project 32.3 manned shelter. The RBE vs. D curves for the (lm Yadges and film
im 1thium cans ave shown In Fig. 3.20, and the dai» for these curves are given in Table 3.6.

The exterlor and entranceway to the shelter were monitored with EGEG ("m badges; the
doges received are shown in Fig. 3.21. Twenty stakes were driven into the ground blanketing
the surface of the shelter. The {ilm badges were taped to the stakes at a 3-ft height &nd were
wrapped in tie rmal-protective alu ninum foil.

Special-study badges were placed on a stake line paralleling the goal posts.

‘The goal-post and shelter badges were placed in the [ield three days prior to the detona-
tion and wers recovered the afterncon of D-day. Caiibration curves usrd in data interpretation
of Diable badges were handied in 2 manner similar to those for the shot badges, All calibrated

badges waere irradiated the morning of the shot and were processed with the (ield badges, as
were all 1XG&G shot calibrations,

3.6 KEPLER

The main study on Kepler shot was the instrumentation of an animal shelter (Project 33.1)
located approximately 340 yd from GZ. Forty-five points within the shelter were monitored.
The dose interpretation of these badges is givean In Fig. 3.22,

Three goil posts were placed at 500, 1000, and 1500 yd from GZ to obtain an approximate
dose vs. distance (RD? vs, D) curve (Fig. 3.23 and Table 3.7) for the initial gamma measure-
ments. Film badges in EG&G hangers and in lithiv  cans, as well as CETG chemical dosime-
ters and ORNL neutron detectors, were mounted on «hese goal posis.

The gual-post badges were placed in the field two days prior to, and were recovered the
morning of, the shot.

3.7 STOKES

For Stokes shot EG&G film badges were placed on goal posts at 250-yd intervals from 750
tu 2000 yd from GZ. Lithium cans containing {ilms were placed at 750. 1000, 1250, and 1500 yd
from GZ. The RD" vs. D curve is shown in Fig. 3.24, and the data are given in Table 3.8,

3.8 SHASTA

Four film badges vere placed on each goal post at 750, 1000, 1250, and 1500 yd from
Shasta GZ. The RD? vs. D curve for Shasta is shown in Fig. 3.25, and the data are given in
Table 3.9.

i
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In addition, the Project 32.3 manned siielter was again monitored with EGEG film badyes,
as was dane for the Dlablo shot. A drawing of the sheiter used for Shasta, with dose interpre-
tation, is shown in Fig. 3.26.

No calibration was made for this shot; the Stokes calibration was used because of identical
prncessing controls.

3.9 DOPPLER

EG&G film badges wers placed on goal posts at 250-yd intervals (rom 750 to £000 yd {rom
GZ. Lithium cans were located at points from 750 to 1509 yd from GZ. A comparison of the
tvo types of dosimeters is shown in Fig. 3.27 and in Table 3.10.

The dosimeters were placed in the {icld the day before the shot and were recovered during
the morning of ihe shot. As in Shasta, the Stokes caltbration was used owing to the similarity
of processing controls.

3.10 FRANKLIN PRIME

Film badges in EG&G hangers were piaced on poal posts at 250-yd intervals {rom 500 to
1750 yd from GZ. Lithium cans and other speclal-purpese badge containers were used at
poluts from 500 to 1230 yd. The RD? va. D curves for film badges and film placed in lithium
cans are shown in Fig. 3.28, and the data are given in Table 3.11.

Franklin Prime dosimeters were placed in the field the day before the shot and were re-
covered the morning of the shot.

311 SMOKY

Out of & total of 18 shelters on Smoky shot, an arrangement of 14 sheiters designed In
Prance (Project $0.6) and Germany (Pr-oject 30.7) was tesied as part of the CETG structures
program. Ttis cooperative prograwa was originated with the intemt of strengthening NATO
civil-defense relations as well as providing specific indoctrination and orjentation into weap-
ons effects. ’

A hill and dale dosimetry program was conducted to produce data on the effect : of geo~
graphical terrain on prompt-gamma-radiation doges.

H avy instrumentation of the 18 underground shelters, i.e., five French, nine German, and
two Holmes and Narver (H&N) shelters, was accomplished by the use of EGEG fllm packs,
which were placed in the shelters to measure prompt-gamma.-radiation doses at various loca-
tions within the shelters. Recovery was made in all gshelters. Project 35.1b/39.5 neutron de-~
tectors were used to supplement this gamma information.

The data are presented in tabular form and in drawings of the shelters. The sketches show
the dose received as a function of badge location. Data from the neutron detectors are also
presanted on some of the plan drawings to facilitate gamma vs. neutron comparison.

In the shelter drawings the following information is given:

Figure 3.29 is a layout showing distances with respect to GZ of French and HK&N shelters
to the left and German to the right, of the blast line. The preshat estimated psi levels are also
given.

Figures 3.30 to 3.44 are plans of the French, German, and H&N shelters, irdicating points
of instrumentation and respective results. Doses in roentgens for American film badges are
shown, for all the shelters, above the !ine drawn 0 the film-badge symbol for badges 5 ft from
the floor and below the same line for badges 3 {t fro= the floor.

Sulfur and gold neutron-flux detector readings are presented in Figa. 3.31 and 3.32 for the
French shelters and in Figs. 3.37 and 3.40 {or the German ghelters. Readings, which are given
above the line for gulfur and below the line for the gold-cadmium difference, are in neutrons
naer square centimeter.

17
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Positions only are nated for germanium detectors (Project 37.4).

Tu compare French and American slosimetry techniques, French fllm plates and EGEG
baiges were placed together in the five French shelters used on Smoky. Each French plate
consisted of eight [ilm packs of various types taped t0 2 piece of Plexiglas and wrapped in
packing material covered with a dust-tight plastic big. The EG&G pack consisted of four types
of {film ina a polyethylene case mounted in a lead and tin box.

French {lim types used were as {ollows:

Range. r
{accurate portion of curve)
American process French process
Type (pproximate) (approximate)
Kodak Periapical (K-P)
a 2-200 0-2
» 2-200 100
Chassende Baro:. 600 R
(CB-600 R)
T T a 20--300 150
b 20-1,000 oo
Chassende Baroz 50,000 R
(CB-50,000 B
a 100-10,000 1,000
b 200-40.000 10,000
[ $,000-70,000 10,000
Film types used by EG&G were:
Range, r
Type {accurate portion of curve)
Du Pont Film Pack, Type 553
Type S02 $5-12
Type 510 8-250
Type 608 200600
Eastman SO-1112 300-50,000

Two film packs om each French plate had a cadmiwm strip ¢overing part of the packet.
Table 3.12 gives Freach (cadmium readings) and EGE&G dosimetry comparisons.

All French flims were processed with the American dosimeters 10 a2 gamma of approxi-
mately 1.3.

French control films placed in standard EGRG badges were irradiated and developed to
furnish calibration curves for the dose interpretation of the plates. It was thought that some of
the French cocatrol film had been calibrated, but, since no means of identification could be
found, these badges comld not be distinguished from fresh film. Ther *fore a random series of
K-P and CB-600 R badges was cut in half and made lighttight. One series of thege half-badges
was thea irradiated ard processed with the cther, nonirradiated {(control), half. The resulis in-
dicated that the Kodak badges chosen were all originally fresh film, 2nd, since the controls
showed no darkening above normal, a good calibration curve mas obtained. Since some dis-
crepancies appeared om the CB-600 R flims, it was necessary 10 run txo calibrations to obtaim
a curve. The CB-50.000 R Nim calibration locked very satisfactory, and the doses interpreted

from the plutes in the sheliers indicated these doses to be in fair agreement with the American
dosimeters.
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A get of the remaining Freuch badges was calibrated for processing in France to compare
French and American processing techniques. Kodak Perlapical calibration packs were placed
in EGLG curtainers and were irradiated from 0.01 to 500 r on the EGEG Ca®® calibration
range, and the administered doge wag written on the parks; the remaining Kodak packs thal
were returned were not irradiated.
> "Also included for retura to France were nonirradiated coatrols plus irradiated CB-600 R
films (with doses from 0.8 to 500 r irradiated in the g2me maaner as the Kodak film) and
CB-50,000 R films (with dosea from 100 to § x 10° r).

-~ As a {final step in pregaring film plates for return, all processed French fllms were
mounted on clear plastic sheets, labeled, and bound in book form «ith a tabie of contents, thus
making it poasible to reread film densitizs directly irom the pages withowt removing the films.

A study was made tm an attampt to better ur Jersiand the purt played by the geograghical
structure of hill and dale torrais on prompt-gamma-radiation doses. Film badg :s were placed
ia special contalners and sitached to 3 ground cable or mounted on goal posts in varions direc-
tions from GZ. ~

Figure 3.43 shows the elevation {0 the north with respect to the tower, GZ, and point A,
Table 3.13 gives the slast-range calculations for the north line, nnd Tatle 3.14 gives the RD?
ve. D data. '

Figure 3,46 indicates graphically the elevations to the noztheast of GZ. Table 3.1% indi-
cates the slant-range calcuiations for this line. m.:.ummm'n.nwm
and Table 3.17 gives the iren-pipe container data.

Amemrmaws-mmmm.ammmmnmm
cable attachment was used to hold EG&G film bedges along the contours of the ground om the
northeast line.

Only the ground dosss were interpreted from two special iron-pipe calibrations. The
Goses recorded for the shot were determrizwd fiom these calibratioa cerves.

Table 3.18 presents the siaast-range caltulations {or the socth goal-post line, and Table
3.19 contains the RD" ve. D information.

3.12 GALILEO

For the Gallleo shot, EG&G film badges and Project 39.1b/30.5 neutroa dogimet ¢rs were
placed on & siake line along the east access road and in an animal shelter (Project 3%.1). The
stake line ran 1218 to 3400 yd from GZ. The RD? vs. D graph for stake-line badges is given in
Fig. 3.47, and the dsta are given in Table 3.20.

The animal shelter was located approximately 300 yd south of GZ. Readings for these
sheiter {lim-badge dosimeters are given in Fig. 3.48.

All instrumentation was placed the night before the shot and was recovered the moraing of
the shot.

3.13 LA PLACE
EG&C film badges were placed on goal posts at 250-yd intervalzs from 300 to 1500 yd be-
side the raain access road leading to La Place GZ. All instrumentation was set up the day prior

to the shot and was recovered the morning of the shot. The RD? ve. D curves for the lithium
cans and EGL4G containers are shown in Fig. 3.49, and the data are given iz Table 3.21.

3.14 FIZEAU

EGLG film badges on goal posts at 200-yd intervals from 800 to 1600 yd from GZ were the
only dosimeters used by EGEG on Fizeau, The RD? vs. D curves of this lastrumentation are in
Fig. 3.50, and the data are ia Table 3.228.

]
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The badges were placed in the (ield the day before the shot and were recovered the morn-
ing of the shot. Ideal conditions :nade this essentially a {resh film test.
Results of measurements made for Project 39.8a are g.ven in Tables 3.23 and 3.24,

.15 WHITNEY

Whitney film badges were placed at 250-yd intervals on a stake line from 750 to 1750 yd
from GZ. The RD® va. D curve for these badges is shown in Fig. 3.51, and the data are giveu in
Table 3.23. Badges were placed in the fleid fwo days before shot time and were recovered the
morning of the shot. .
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and 5-ft heights, @, germunium de-

secion. A EGSG film badges at indicawd heighn. The badges wers placed st 3- and 5-K
beights. The readings sbove and below the lines are the doses in rosatgens at the 5- and 3-ft

be:ghn. respeclively. Nds not tecuvered.
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Fig. 3.31—-Smoky, French shelter 11-2 (typs 50; 8-30.4-8082). B, French film plam. A, EGAG
film bedges at 2 $-ft height. A, EGAG film badges a2 3- and 5-ft heights. @, germanium de-
tscrors, B, slfer and gold detecins. A, EGAG film badges 31 indicawd heights. 1he badges
wees placed at 3- and 5-t heighm. T doses in roemigens are givea sbove and below the lines
for the badges at the 5- snd 3-ft heights, rowpectively, For the sslfur and gold derecwrs, the
resdings im neusVs per square centimetes are Yives sbove the 1ines for sulfur and below the
linas for the gold-cadmium difference. NR: not recovered,
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Fig. 3.32—Smoky, French thelter 11-3 (type 65; 8-30.6-8004), U, Fren :h (ilm plaws. @, ¥GAC
film badges atv s 3-ft beight. A, EGAG film Padges as 2 $-ft beight, 4. EGAG [iim badges at 3-
and $-ft heighu. @, germaniom detectors, 3, wifur sod gold dewciors. The dadges wern: placed
a2 3- and S-ft heights, The doses in roentgens are given above and below the lines for the
badges at the 5- and 3-ft beights, tespectively. For the mlfer and goMd dewecton, the readings in
neuttons per square centimeter ars given abovae the lines for wulfus snd below the Lines for the
goUWd-cadmium difference. NR: not recovered,
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badges were placed N 3-and 3-5 Seights, Tue feadings above aad below the lines ace the doses
8 oenigens ax the $- ang 3-fs Beighes, repecuvely. NR: og fecovered,
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Fig. 3.34=-Smoiky. French shelter 11 S {type 65; 8-30.¢-8003). &, French film plams. O, EGAG
film badges at 3 3-fr height. A, EGAG film badges at a 5-ft height. &, EGRG film badges at 3-
and 5-ft heighrs. 3, germanjum detecaors. The badges were placed at 3- and 5-ft heights. The
readings above and below the lines are the doses in roentgens st the 5- and 3-ft heights, respec-
tively. NR: not recovered.
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Fig. 335-—Smoky, German sheloer RA -a (rectangular: §-30.7-8008). @, EGAG film bedgus at &
3-8 beight, A, EGAG fiim badges at & 3-ft height. A, EGAG film badpes at 3- and S-ft heighu.
A, EGAG (11 badges at indicated heights. @, germanium deteciors. The badges were placed at
3- and §-ft heighn. ‘The readings above and below the lines asa 1he doses in roentgens a1 the 3-
and 3-ft heighu, respectively, NR. not recovered.
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Fig. 3.36—Smoky. German shelier RA -b (rectangulas; 8-30.7-6010). @, EGAG filmm budges ot &
3-ft height, A, EGE&G film badges at 3- and $-ft heighs. A, EGAG film badges a indicated

beights, @, germaniem desecrors. The badges were placed at 3- and $-fi beightn, The readings

above and belsw the Lines are the doses in roentgens ag the 5- aud 3-ft heights, respectively.
NR: not recovered.
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Fig. 3.37—Smcky, German shelter RA -¢ (circular; 8-30.7-8011). ©@, EGAG {ilm badges at a i
3-ft heigt, A, EGAG film badges at 3- and 5-it heights. A, EGAG film badges at indicawd i
beights. B, germanium detectors. W, sulfur and gold detectors, The badges were placed at 3- l
ard $-ft beights. The doses 10 roentgens ate given shove and bhelow the Lines for the badpes at
e 5- and 3-f1 heights, respecuvaly. For the sulfur and gold detectors, the readungs in neutroas
Per square centimeies arc given sbove the liznes for sulfur and below the lines for the goid-
cadmuum &ifference. N not recovered.
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Fig. 3.38—Smoky, German shelter RA -« {rectangulas; 8-30,7-£013). @, EGAG film badges 20 8
3-ft height. A, EGAG film badges at 3- and $-ft heighm, &, EGAG film badges at indicawed
heighs. ‘D, germanium detectors, The badges were placed at 3- and 3-f¢ heighas. The readings
above and below the lines are the doses in roentgens at the $- and 3-ft heights, respecuvely.
NR: not recovered.
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Fig. 3.39—3Smoky, Germas shelasr CA -a (circular; 8-30.7-9000). &, BGAG film badges ax a N
$-0 height. @, BGAG fiiem badges ara 3-f huighn. 4, BGAG Alm badges at 3- and $-f helgaes, i
A, EGAG film badges a1 indicared heights. @, gormssinm desrcaes, The badges weve placed at t
3- and 5-K heights. The readiogs shove 204 below e linss are the doses in TOsNTPORs ac the 5- :
and 3-fx beighte, respectively. NIt Dot secovared. !
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Fig. 3.40—Smoky, Germas shelar CA -b {circulas; 8-30.7-8017). ®, EGAG f1ins badges ot 3 3-
fe beight. A, EGAG film badges at 3- and $-ft beighm, A&, EGAG fllm badges st (ndicamd
beights. @, gernaniam detecwrs. N, swifur and gold devecrons, Thw badges were placed at 3-
aod 3-fr heighe, ﬂndml-m-wmglmahnn‘hh-dnﬂn.hhh‘pu
the 3- and 3-(t heighm. respectivaly. For the mifur and gold datecton, the readings in nestroms
Pes squarg centimasers are given sbove the lines for mifar and below the liner for the gold-
cadmizm differance. NR: 0ot recovared.
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Fig. 3.41 —Smohy, Germun shelter AC -2 (rectangulas; 9-30.7-8014). @, EGAG film badges 2t &
3-ft heighe. A&, EGAG filrn badges at 3- and -1 beighm. A, EGAG film badges at lndicswd
heights. @, pzrmanium detecsors. The badges were placed at 3- and 5-ft heighm. The readings

above and below the lines are the doses im roentgens at the $- aad 3-fs desghus, respactively.
NR: not recovered.
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Fig. 3.42—Smobky, Gevaan shelter RC - (rectatgalacg 8-30.7-8015) @, £GAG filrw badgen o &
3- heighe, A, EGAG film badgus st 3- and 3-ft beighn. A, BGAG film badges at indicamd
beights, The badges were placed at 3- and 5-f heights, The veadings above 2ad below e lines
are the Soses in voentgens at the 3- and 3-ft deights, respectively.
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Fig. 3.43—Smeky. Germaa shaloer RC -¢ (rectangular; 3-30.7-8016). @, EGAG film badges & &
3-ft beighe. A, EGAG filrm badges a1 3- and $-ft heights. A, EGAG film badgos st indicaned
haights. The hadges were placed at 3- and $-ft heighum. The readings above snd below the Loss

ere the doses Ia tosatgens at the $- and I-ft heiging, respactively.
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TABLE 3.1 —FRANKLIN, NORTH STAKE LINE AXD GOAL POST*

-
No. of -
Slant Dose in EGaG Maximum
distance EG&G con- badges deviation Film
(D), yd p taiver, r RD per point  per point, $ types read
Morth Stake Line
s10 2.6 x 10% 557.3 1.45 x 10° 2 1.35 1112; 608
603 3.7 v 10* 7.8 1.25 x 10° 2 9.63 1112; 608
707 S.0 x 10* 1883 9.42 x 10° 2 6.21 1112; 606; 510
806 4.5 x 10° 93.0 6.37 x 10' 2 4.08 s10
908 8.2 x 108 6.5 5.7 x 107 2 0.72 s10
1005 1.01 x 10° 448.0 4.65 x 107 2 0.0 810
1104 1.22 % 10° 28.8 3.51 x 107 2 3.38 s10
1204 1.45 x 10° t
1303 1.70 x 10} 11 1.89 » 10" 2 8.11 502; 510
1403 1.97 x 10* 1.3 1.44 x 107 2 2.85 503
1503 2.2¢ x 10°% 495 1.12 x 107 2 5.0 soz
Goal Post
510 2.6 x 10 3309 9.36 x 107 1 1112
609 3.7 x 10% 172.0 €.29 x 107 1 510; 608
707 8.0 x 10% 114.0 5.7 = 10" 1 $10; 608
808 6.5 x 108 t
208 8.2 x 10* 420 3.4 x 10 1 s10
1004 1.01 x 30°% t
1104 1.22 » 10* 13.0 1.59 x 107 1 502
1303 1.7 x 1% 58 852 « 10% 1 502
1503 2.26 x 10% 2.8 6.33 x 10° 1 502
*Dose vs. distance: RD? ve. D,
tNot recovered,
—Dyrlipey -
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TABLE 3.2—FRANKLIN, 30UTR STAKE LINE AND GOAL POST*

SECRET

No. of
Slant Dose in EGAG Maxioaum
distance EG&QG coa- badges deviation Film
M, yd o tainer, ¢ RO per point per point, 3 types read
South Stake Line
838 2.86 x 10* 378.8 1.07 x 10° z 0.8 1112
3 4.01 x 10% 210.0 s.42 x 10' 2 9.52 510; 808
32 .36 x 10% 1285.0 8.7 x 10 2 0.0 s10
[T 6.91 x 10° 88.0 EX TR T 2 0.9 519
30 8.85 x 10° 30.5 237 10! 2 2.97 st0
1029 1.08 x 10° 31.3 3.31 % 10 2 2.56 s10
un 1.28 x 10% 21.3 2.73 = 107 ] 376 s10
1229 1.51 x 10* 13.1 1.98 x 10" 2 145 510; S02
1330 1.77 x 10° 7.3% 1.3 % 107 3 0.68 803
1428 2.04 x 10% 5.50 1.14 x 107 2 0.0 502
1530 2.34 x 10° 4.0 9.36 x 10" 2 0.0 s02
Goal Post

732 8.36 x 10° N0 192 x 10° 1 510
a18 6.86 x 10° 1

a3t 6.91 x 10* 160 317 x 10! 1 s10
9230 8.68 x 10° 38.0 3.29 x 10' 1 si0
1029 1.06 x 10% 25.0 2.65 x 107 1 L3
27 1.27 x 10% 14.0 1.97 « 10' 1 s10
*Dose vs. distance: RDF vs. D.

tNot recovered.
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“\ TABLE 3.3—WILSON, SOUTHEAST GOAL-POST LIXE*

¥o. of
Slant Doee in BDOAG
distance EGA&G cou- badges Film
), 34 D tainer, r rRO? per potat types read
s27 2.78 % 10° 2.0 x 10* $.36 x 1% 1 m2
(7Y4 430 x 16* 48 10 2,08 » 1ot 1 me
768 .9 x 10° 10t S.90 « 10° 1 me
1014 203 x 10° 2.4 % 108 247 % 10° 1 ms
1280 159 x 108 6200 9.36 » 10° | 1ume
1510 228 x 10° 255.0 S.81 x 107 1 606; 1112
1780 309 x 10Y 7no 2.8 x 10 2 513
2018 - 4563 x 10* 480 193 % 10° 1 0
*Dose ve, distance: RDF v, D.
TABLE 3.4—PRISCILLA, STAKE LINE®
No. of
Siant Duse in DCAG Maximuns
distence EG&G com- badges deviation Flilm
) yd o* talner, r RDF per poilst per poiat, ¥  types read
410 1.68 x 10° t
470 2.21 x 10% t
500 2.5 x 10° t
560 3.14 x K0¢ t
e50 423 % 1% t
800 7.4 % 308 t
1000 1.0 x 10° t
1104 1.22 = 108 5.2 x 10° 6.34 x 10° 2 9.0 1112
1208 1.88 x 10° 1.3 x 10* 2.52 x 10* 2 .0 mz
1383 2.91 x 30* T
1477 2.18 x 108 t
149 2.24 x 30° 7250 1.62 x 10° 2 e.69 1112
1694 2.87 x 10° 321.3 9.4 x 1O* 2 .56 608
1773 3.14 % 18 1 §
1892 3.58 x 10* 168.8 $.03 x 108 2 3.56 510
2090 437 x 10° 12 5.35 < 10* 2 2.04 510
2299 8.24 w 10" 6.0 3.61 x 10® 2 1.48 s10

*Dose vs. distamce: RD? ve. D.
#Not recovered.
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TABLR 3.12—SMOKY, FRENCH AND EG8G DOSIMETRY COMPARISON

$-ft French plate

Shalter  Inside Av. doge, 3-MECAGOadge  §-R EGAGladge  3-it EGAG badge
No. * Jopatihe No. r (Cd) No. * Dase,r No. Dose,r No. Dose, T
-1 24 s1 2.78 1979 1.5 1978 1.9
-1 20 and 21 s2 3.7 1970 1.0 m 13 1972 2.3
-1 18 53 24.50 1962 7.4 1963 1.4
-1 %) 54 EX ] 2564 2.7 2565 2.7 2368 2.7
-1 35 and 38 5% 18.80* 2370 o7 2369 8.4
-1 1 s¢ 8.9x10% 1837 TOx 10t 1836 Qex10’f 1938 1.6x 10
n-1 » 87 3. 2580 a.e 2579 1.0 2378 3.0
n-3 s and 6§ 59 17.08 2512 26.0 2511 2.0 2510 19.0
n-3 19 and 20 80 26.00 1918 15.0 17 13.0 1916 180
n-3 14 and 15 6 2313 1903 12.0 1908 2.0 1907 300
n-1 9 amd 10 62 205.50 2518 24.0 2519 e 2317 19,0
n-3 3and4  442nd 48 19.44 2521 220 2522 218
n-3 sand 9 1 21.50 2520 3e.0 2528 350 2527  34.0
n-4 Sande €7 24.50 ' 3.0 38.00¢
n-4 $ and 10 s 24.38 2497 53.0 2498 53.0
n-s 3and 4 71 19.38 2478 2.0 2417 3.0
n-s Sand 9 Ve 34.13 2484 45.0 2486 460 2448 54.0

*Recovered ong moath later than the other badges.
TAL 1T .
AT R

$3 and 4 were no? recovered.
SAverage dose at 5 ft for Nos. 2494 and 2496.
*eAverage dose for Nos. 2493 and 2496,
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TABLE X.13—SMOKY, SLANT-RANGE CALCULATION, NORTRA LIXE

Distance from Elevation above Slant range,
GZ, yd Qz, n b |
450 +80 498
600 +130 629
700 <210 19
2% +380 833
000 +480 903
230 +520 [T1]
1000 +470 1003
250 +350 1106
1200 +260 1219
1300 +240 1309

TABLE 3.14—SMOKY, NORTH GOAL-~-POST LINE®

Ne. of Maximura
Slant Dose in EGAG dovistion im
distance EGAG con- hadges per polns. types
(D), yd o* talner, r RO per point % read
498 249 108 ~10%? 2.49 » 10t 2 . msz
28 3.26 % 10* 9.00 % 10°? 3.5¢ x 101 2 111 a2
T 5.18 x 10* 2.00 x 10°? 1.04 % 10% 2 20.9 maz
833 6.94 « 10° 6.50 x 10%? 4.52 x 101 2 10.7 12
9203 s.16 x 10° 25 % 104 2.2¢4 « 101 2 200 12
233 8.72 % 10* 2.45 x 104 2.14 % 10'° 2 7.0 mz
1003 1.01 « 10° 2.70 % 10° 2.73 % 10" 2 74 ms
1108 1.22x to® 1.70 x 10* 2.07 x 10° 2 ° 1z
1208 1.46 x 10° 0.33 5.11 % 10® 2 s.T 502
1309 1.71 % 10¢ 0.33 5.64 % 10° 2 151 502
*Dose vs. distance: RD? vs. D.
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TABLE ﬁ'-.—-SMOKY. SLANT-RANGE CALCULATION, EAST LINE

Distance from : Elevation above Slant range,

G2, yd Gz, n f
400 +*0 4458
$00 «5 345
ses +8 607
810 21 51
660 Y 91
28 58 I8
780 «8 e
a1 *»36 L 11
0 8 say
s i1 80
285 +30 L7 )
913 +16 1001
1000 +12 2026
1080 2 1098
1740 -2 LY
1750 —20 1268
1400 -38 142
1600 -~30 1618
1800 -20 1816
TABLE 3.16—-53OKY, EAST GOAL-POST LINE*
No. of Maximam
Slant Dose KGAG devriation Fila
distance EG&G con- badges per polag, types 4
D). yd 4 tainer, ¥ RO? per point % read 4
156 .78 x 10P 1.55 % 1599 8.88 x 10'? s 23 1112
s1e €.58 x 10¢ 4.70 2 198 3.0% x 10" 2 4.3 1112
84l 7.07 x 10 2.40 x 10° 1.70 x 10 2 0 1112
887 7.87x 10* .20 x 10° 2.52 < 1o® 2 6.1 1112, '
sse 2.60 x 10° 8.70 x 10° 8.38 » 10 " 1.1 maz !
% 9.60 x 10* 4.99 w 10* 4.80 x 10%* 2 10.2 112
1001 1.00 % 10° 4.10 x 108 4.10 x 10° 2 2.4 112
1026 1.05 x 10% 6.50 x 107 6.82 x 10° z 15 uz
1098 1.21 x 10° 4.05 x 10° 4.90 x 10° 2 13.¢ 112
1164 1.36 x 1c* 2.50 x 10° 3.40 3 1o? 2 8.0 na
12¢8 1.61 « 10* 1.80 % 167 2.90 x 10° 2 0 12 f
1421 2.02 x 10° 7.50 x 19" 1.52 < 10% 4 .7 1112 S0e ‘
1618 2.62 x 108 4.1% x 100 1.09 x 10° 4 10.8 1112; S08 ;
1816 3.3 x 10 2.18 » 10? 720 % 1¢* '3 2.8 1112; 608

S10

*Dusa vs. distance: RDF ¢s. D.
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TABLE 3.18—SMOKY, SLANT-RANGE CALCULATION, SOUTH LINE

Distance from Elevation above Slant range,
G2, yd GZ, ft yd

400 -20 458

800 -60 649

800 =80 841
1000 -85 1034
1200 -105 1229
1400 —-120 1426
1500 -120 1525
1600 -125 1623
1700 ~126 1722
1800 -130 1821
1900 -130 1920
200v -135 2019

TABLE 3.19-—SMOKY, SOUTH GOAL-POST LINE®*

No. of Maximuom
Slant Dose in EG&G deviation Fllm
distance EG&G con- badges per poiat, types
D), yd p* talner, r RD? per point % read
486 2.17 < 10% 7.60 x 10°? 1.65 x 10" 2 ° 1112
841 7.07 % 108 2.90 x 10% 2.05 x 10" 2 0 112
1034 1.07 x 10° 4.65 x 10° 4.97 x 10* 2 32 1112
1229 1.51 x 10° 2.13 % 10 3z2x10 2 1.4 1112
1428 2.03 x 10° 1.50 x 10° 3.05 x 10° 2 8.7 1112
1525 2.33 % 108 1.23 x 10° 2.86 x 10° 2 2.4 1112
1623 2.63 x 108 1.13 x 10? 2.97 x 10? 2 7.1 1112
1722 2.97 » 0¥ 1.15 x 10* 342 x 10 2 4.3 1112
1821 3.02 x 10* 1.10 x 10? 3.32 x 10* 2 4.5 1112
1920 3.69 x 10% 1.05 x 10° 3.87 x 10° 2 ® 1112
2018 4.07 % 10° 9.50 x 10? 3.86 % 10 2 5.2 112
2308 5.33 x 10° 0.85 4.53 % 10* 2 1.1 502
*Dose vs. distance: RD? vs. D.
TABLE 3.20—GALILEOQ, GOAL-POST LINE®
No. of Maximum
Slant Dose !n EGAG deviatioa Film
distance EGEG coo- badges per point, types
o). yd D* tainer, r RD? per point read
1228 1.51 x 168 3638 s.49x10° 4 10.8 1112; 606
1326 1.76 x 108 282.2 497 x 10® 4 1.9 1112; 608
1442 2.08 x 10° 108.7 2.26 x 10* 4 10.4 510
1624 2.64x10* 79.0 2.09 % 10° 2 1.3 510
1673 2.8 10% €9.8 1.95 % 10° 4 a.0 510
2022 4.09 x 108 230 9.41 x 10' 4 8.7 510
2128 4.53 x 10° 14.1 €.29x 10" 1 7.8 502; 510
2222 4.94 x 10° 11.5 $.68 x 10" 2 0.8 502
3402 1.16 x 10 0.68 7.89 = 10* 2 3.0 502
eDose vs. distance: RD* va. D.
a2
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TABLE 3.22— FIZEAU, GOAL-POST LINE®

No. of Maximurs
Slaut Dose in EGEKG deviation Film
distance EG&G con- badges per polat, types
D), yd | taiper, r per point % read
a7 6.68 x 10 6.7 x 10 4.48 x 10° 4 w5 1112
1014 1.03 x 109 2.38 x 10* 2.45 x 107 4 29 1112
1z 147 x 168 7.63 x 10° 1.12 x 10° 3 5.6 1112
1401 1.99 x 10° 3.43x 10t 6.83x 10° 4 5.0 60¢; 1112
1809 250 x 108 1.89 x 10 4.9 % 10* 4 2.1 810
*Dose vs. distance: RD? vs. D.
TABLE 3.23— SFECIAL STUDIES (Project 39.6a)
Badge No. Dose, r Badge No. Dose, r
350 0 433 5x 10t
420 5.9 x 10? 434 4.7 x 108
2 7.5 x 10 435 5.2x 10%
422 5.6 x 10" 138 5.9 x 10
423 5.2 x 10? 437 5.5 x 10%
424 4.9 x 10? 40 % x 10!
425 5.3 x 10% 41 6.4 x 10°
430 5.1 x 10 H2 (]
FE 5.4 x 10% 13 °
432 5.7 « 10% He 0

g4
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TABLE 3.24 —PROJECT 39.63, BURRO SHRELTERS

Project 39.6a No.

Badge No.

Duse. r Project 39.6a No. Badge No. Dose, ¢
0283 2952 2.8 x10° 200~ 3008 4.08 x 10
0276 2953 3.2x 10t 3009 3.8 x19?
0256 2954 2.45 x 10% 010 418 % 13t
0253 2955 2.6% 10t 3011 savxiet
0299 2956 3.55 x 10 3012 4x10?
0272 2957 3.3% 10 3313 3013 L1 1o
0258 2958 2.85 % 10° 3014 sx10t
0257 2959 3.0x 10* 3018 41410
0295 2960 32% 10 3018 41310
0278 2961 2.5 10 017 ERER &
0261 2062 3x 10t 3018 4x 10t
0259 2063 2.4 % 104 3019 sax1o®
0294 2064 2.7 % 16 3020 425 % 107
0280 2965 35x% 108 3021 s 1t
2066 2.5 x 10" 3022 3.5 x 16
0264 2967 25 %108 3023 3exio®
0296 2988 3ax 10t 3023 3024 425 % 10*
0288 Rl 2969 2xe? 3025 4.35 % 1P
" 2970 2.6x 10 %026 4.6 %10
0254 2N 3.1x188 a0 42 %108
0257 2972 4%t 3832 23 x 10
9279 W73 S4ax10t 3833 2.1 %1
0270 %974 2.85 x §10* 3934 2.05 x 19*
0260 2073 3.15 x 10 3838 2x 1ot
0298 2976 2.8 x 10® 3s3e 1.93 % 10*
0287 2977 as5x10t 3837 2.3x1e*
0274 2978 3sx 10t asas 213 x 1¢*
0262 29079 3.1 %108 3839 24 x10®
0290 2980 3.55 x 10® 3840 2.18 % 10°
0281 2981 1.75 x 10t 841 1.7 % 108
0273 2982 3.1x 108 3342 2.1 %18
0268 2983 2.7x 10* 3843 1.95 x 10?
0292 2984 3.45 x 10 st 1.8 x 10f
0285 2985 2.1% 10 3848 2x 10t
0285 29586 3.15 x 10* 3346 1.7 = 19*
0253 2987 3.3x10® 3847 2.3 %1
0248 2968 34x1ot 3848 22 %10
0283 2989 2.8 x10* 3349 22 %16
0218 2990 28 % 10* 3850 23 %188
0263 2991 3x 10t 3as1 2.3 %188
0291 2992 s1xio® 3352 2= 168
0266 2993 2.75 « 10? 3853 2.8 %18
2994 2.73 % 310 3854 2.15 x A9?
0267 2995 33x10 3355 2.7 x 10"
3099 2996 34 x 10 3156 265 x 10!
0252 2997 315 % 3t 3387 27 x108
oz11 2998 3.55 x 10* 3858 27 x 10t
0265 2999 2.23 x 10* 3889 2.4 x10°
3028 3000 3.5% % 108 3860 1L9x 1
3005 3001 355 x 168 3861 2.85 x 18t
3002 3zx 10t 3862 23x% 10t
3008 3003 3.0« 108 3863 31 x3e®
3006 3004 3.€ « 108 2364 r2x10*
3008 4.05 » 10? 3885 2.3 <188
3003 3008 3.7 x 108 38566 2.3x10
3008 3507 2.58 « 108 3867 338 %100
85
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TABLE 3.24— (Continued)

Project 39.6a No. Badyge No. Dose, r

Project 39.6a No. Badge No. Dose, v

3568 23 <10t 1004 255 < 10!
3869 26« 10° 1008 1.88 < 107
3370 22x10t ~ 4008 1.9 < 10*
asn 29 <10 4007 19« 10?
72 30x10 $003 2.1 «10?
3873 31 %108 4009 2.15 x 107
3874 1.8 x 10 4010 1.9 < 167
383s 28108 011 1.7 %1%
3876 29«10 4012 1.55 < 10*
3877 22100 4914 1.4 < 10!
3878 3.15 x 108 wls 1.45 < 108
3879 3.05 x 10 4019 2.65 % 10"
3880 255 « 10? 017 1.35 x 10%
3381 29 x10® 013 2.0 «to*
3482 2.3% x 10* 019 18 x10?
2833 3.1 %100 4020 2.95 % 10%
3864 2.65 x 10° 4021 1.28 «10*
3s8s 3.5% x 10° 4022 1.15 x 107
11 a1vx10® 4023 1.45 < 108
3387 313 x 10? 4024 1.28 x 108
3838 415 < 108 4025 1.3 x10*
3849 365 % 10° 4026 2.4 % 10*
asse 37«10t 4027 1.38 x 10%
3s9n 35«10 4028 1.7 =108
—3592 At 4029 15«0t
3593 34x1of 4030 1.28 < 10°
3394 33«10 4031 2.8 <10
3595 29x 10 4032 1.55 « (o*
3396 4.25 x 10¢ 4033 2.05 < 10°
3397 3.5 % 10° 4034 1.35 « 10?
3398 4.65 « 10* 4035 2.05 < 10*
3599 3.6 % 10t 4036 158 < 107
3900 445 x 10t 4037 1.4 < 10°
3sot 3.6 %10t 4038 LA« 108
3soz 14«10t 4039 1.6 « 10°
3903 a.8x0t 1040 155 = 10?
3904 3.1« 1ot 041 1.3 <108
3905 3o0x 10t 4042 148 = 10%
3906 338 n 10 4043 IRER
3907 asx10* 4044 1.55 = 10*
3903 3.8 x10* 4015 1.3 < 10!
3909 3.05 « 10* 4046 1.2 <108
3910 30x10* 4047 1.35 < 10*
am 42x 10t 4043 1.45 x 10*
3992 3110 4049 1.5 «10?
3993 1T w10t 4050 14 <108
3954 2.2 x 10 4051 1.4 x10°
3995 1.9x 10 4052 1.65 » 107
3938 198w 307 4083 1.6 « 10°
3997 22x10 4054 1.3 <108
39% 1.8 % 10* 4058 1.8 w10?
3999 2.35 x 10* 4056 .7 <10t
4000 1.ax 10t 4057 1.5 <108
4001 1.85 % 10* 4058 140 x 10°

an02 1.9«10" 4059 1.40 < 10*
4003 1.8« 10 4060 1.7 < 10
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TABLE 3.24 — (Continued)

Project 39.6a No. Badge No. Dose, r || Project 39.6a No. Badge No. Deose, ¢
4061 1.8 x 10° 4087 1.25 x 10*
4062 1.4% l:: 4068 2.1S % 10*
4063 1.8 x 1
1064 T4 x 10t 4069 1.2 % 10*
4085 1.7 %10 470 13x10?
1088 1.45 x 10% 071 125 % 10*

TADLE 3.25 — WHITNEY, QOAL~-POST LINE®

No. of Maximem
Slant Dose in EGAG deviation Nl
distance EG&G con-~ badges per poing, types
D). yd D tainer, r RD* per polmt L ) read
768 5.9 x 10 0.13 x 10° 8.3 % 10° 4 'R} msa
1011 1.0z x 10 2.6 x 10° 2.2x 10" 4 42 s
1249 1.59 « 10° s3ax 10 10* 4 1.8 112
1509 228 x 10° 241 x10° 8.49 % 10 4 4.8 o8
1760 1.1 % 10 o7 2.7 16 4 10.3 e

*Dose vs. distance: RD? ve. D.
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Chapter 4

RECOMMENDATIONS

In order that the fllmg can be handled more effectively and effictently after a shot, it is
recommended that a crew be permarently stationed on site to place badges on short notice,
make the fastest possible recovery, and arrange immediate courier delivery of the dosimeters
to Las Vegas for processing. In addition, the films could be placed in the field in the evening,
be recovered early in the morning in the event of postponement, and be replaced in a large
storage reefer for future use. After the shot and calibration films are received in Las Vegas,
a second crew would immaediately prepare the films for processing and would read and ana-
lyze the results {or fast preliminary distribution.

.18
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Chapter 5

FUTURE ACTIVITIES

In an attempt to better serve the needs of CETG, 1t is anticipated that EG&/: will undertake
the following research sponsored by the Division of Diclogy and Medicine before amy futvre
operations:

1. Design and fabrication of a thermal-nevtron-shield system

2. Experimentatioa to evaluate environmental desengitization parameters

3. Rate vs. response studies

4. Abeolute processing reproducibllity studies involring large numbers of film badges

el
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Appendix

DATA FOR DISTRIBUTED FILM BADGES

The data in Tables A.1 to A.14 represent the interpreted doses of EG&G badges issued o
various groups by Project 30.1a and returned to EG&G for processing and analysis. Badges
exposed in the field were processed simultaneously with control badges recelving knowa
amounts of gamma radiztion. Since large numbers of film badges were issued to various
agencies because of participation in several events and since these badges wers returned to
BEG&G with no shot name associated, data are reported with the user’s identification number
and symbols or with EGE&G identification numbers.

TABLE A.1—FALLOUT BADGE S8TUDY (Program 37)

Badge No. Duse, ¢ Badge No. Dose, r Badge No. Dose, r
3632 7 3061 2.20 3128 ]
3033 0.48 3062 2.30 3126 0
3028 0.63 3064 1.40 3127 ]
3038 1.80 3063 1.70 3128 [
3037 0.03 3087 0.24 3129 [ ]
3038 %0.03 368 1.70 3130 0.08
3039 =0.03 3070 1.50 3131 ]
3040 %0.03 3011 0.10 a3z o
3041 =0.03 3073 [} 3133 [}
J042 0.9 3074 ] 3134 [}
Jo43 3.90 3078 [} 3138 0.04
3044 =0.03 3079 (] 3138 [ ]
3045 .10 3112 0 3137 [ ]
Jo4s =0.03 ms o 3138 °
2047 9.80 3114 0.04 3139 ]
3043 0.10 3118 0 3140 ]
Joae 0.04 318 0.08 3141 [ ]
3050 =0.03 N7 0 3142 ]
Jos1 2.10 s 9 3143 0
3052 %0.03 3113 0.04 144 0.08
W3 =0.04 a1ze 0 e 0.24
3038 0.08 3 [} 4 .06
3358 =0.03 3122 ] 3147 [}
3034 =0.63 3i23 0 31468 0.19
Jose 1.70 3124 ] 3149 L]

90

SECRET




TABLE A.1 —(Continued)

Badge No. Dose, r Badge No. Dose, ¢ Badge No. Dose, r
nso 0.08 3207 0.04 a2 0.08
3151 0.24 J208 0 3285 [ BT
3152 0.24 3209 0.04 3268 0.24
3153 0.24 3210 0.35 3267 9.23
3154 0.48 Jan 0.24 32 .04
3158 0.19 3212 0.24 3249 [ ]
3158 0.48 3213 0.48 o 0.04
3157 0.04 4 0.24 an ®
3158 0.19 Jans 0.10 3272 [ ]
3159 0.15 s 0.48 3273 0.19
3160 0.08 anr 0.40 3274 [}
3161 0.08 3218 0.10 s 118
31682 0.08 3219 0.13 6 1.00
3163 0.08 320 0.24 37 8.20
3164 0.10 RkHi 3o 0.24 3278 | ]
3185 .10 3n2g 0.33 3279 .
31668 0.18 3223 0.40 3280 8.70
3167 0.18 3224 0.24 a2 8.00
31468 0.10 3228 0.40 3233 [ ]
3189 0.18 3226 0.3 3284 L]
3170 0.15 3227 0.24 288 1.40
3171 0.19 3228 0.24 1287 [ ]
nrne 0.10 3229 0.48 3288 [ )
n 0.10 3230 0.24 3290 [ )
N4 0.10 33 0.10 3291 1%
3178 0.10 3132 0.10 3252 0.24
3176 0.08 3233 0.10 3293 [ ]
an 0.10 234 0.10 2% L70
3178 0.10 238 0.10 3297 ]
3179 0.08 323¢ 0.19 3258 1.0
3180 0.24 3237 0.15 3299 1L70
318 0.27 3238 0.19 3300 [ ]
3182 0.24 323% 0.24 o1 .04
3183 0.19 3240 [ ] 3302 [ ]
3184 0.13 N [ 3303 «04
J183 0.% 3242 0.48 3204 0.08
3188 0.24 3243 0.48 s [ ]
3187 0.15 244 (] oe .90
3188 0.27 3248 o 3307 L33
3189 0.70 A246 ) 3308 [
3190 0.24 3247 o 3309 50.0
3191 0.24 3248 ] 310 [ ]
3192 0.24 3249 [\] 13 [ ]
3193 0.24 3230 0.10 313 [ ]
3194 0.27 325 0.09 3314 €.00
3198 0.24 3252 0.08 N3 [ ]
3194 0.13 3253 0.08 N7 .70
3197 0.10 3254 0.13 3. .70
3158 9.15 3233 0.1% Jas 9.48
3199 0.10 3256 0.24 3320 158
3200 ] 32587 0.08 322 [ ]
3201 ] 3238 0.10 3323 e.10
3202 0.08 325% e.10 3324 .54
3203 ) 3260 0.10 028 19
3204 ] 3261 0.13 3328 9.04
3208 0.08 3262 0.19 3327 [ ]
32068 0.08 3263 0.19 3328 ]
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TABLE A.1 — (Continued)

l Rxige Noo Dosa, ¢ Badge Nou Dose, £ Badge No, Dote, ¢
3329 3.80 g 0.073 wee *Ns
AL} [ 3922 0.033 ] 20
3332 0.54 3922 8.12 L [ ¥ <+
3336 0.04 3924 ey w3 L™
3338 0.04 3927 .94 ] ouse
asa 0.08 3931 .. weu (Y™
3345 .10 3532 o.12 e 'y -
3343 30.0 a3 e.1 0 o
3629 0.5¢ 3Isss e.01 "> am
3630 0.45 3935 a.01 " [ ¥ ]
3831 0.20 3938 e.12 sive L VN
3832 6.4 Az 0 an om
3824 0.075 3M3 015 aney (€Y
3633 0.075 3I%8s .03 4% .
2648 0.04 3943 204 e ol
3646 0.04 INe .04 an ®
647 e.075 3949 02 a2 o
3650 0.035 3950 .40 F11}) [ %,
3651 0.10 3952 0.2¢ 4113 ale
3652 0.10 3953 0173 4118 °
3653 0.075 3954 ° e L2
2658 0.075 3956 0.26 420 (R}
3859 0.04 3960 'y 4131 .18
3661 0.04 3961 0.01 axn o.12
3663 0.04 3962 0.2¢ 4124 e.10
3664 0.015 19¢6 0075 123 o
3645 0.04 3967 0.078 'z :'“‘
3686 0.04 3968 0.1 4 -

. 4138 0.178

3847 .04 3978 0.035 139 ..
36é3 o.10 4072 0.04 4141 e.oTs
3é7¢ ° 7S 0.075 $142 0018
%1 0.15 %076 0.04 4143 o.10
2 .07 4037 0.04 144 o.10
3913 0.073 4078 012 4148 ..2¢
3nle 0.07% 4079 0.12 4147 ote
s 0.075 4081 0.075 4148 0.075
ane 0.07s 4034 0.01 4149 6.07%
37 0.12 4038 0.075 4150 0.15
s 0.075 4089 0.04 4151 ..075

|

|

(

|

|

\

.
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TABLE A.2— FALLOUT BADGE STUDY (Program 37)

Badge No. Dose, r Badge No. Dose, r
1561 0.07 1843 0.01
1682 ¢.09 1544 0.03
1663 0.09 1845 0.03
1684 0.03 1846 0.03
1665 0.03 1847 0.07
1667 0.05 1840 0.03%
1868 0.03 1349 .07
1671 0.02 1850 0.07
1672 0.05 1854 6.07
1673 .07 1852 0.03
1878 0.08 1833 0.01
1478 0.05 1854 0.04
1877 0.03 19853 0.03
1678 0.08 1886 0.03
1679 .09 1857 0.03
1600 0.08 1958 0.03
1483 0.05 1859 [
1484 0.05 1870 (]
1689 0.01 1871 [ ]
1691 9.63 1872 o
1492 0.0 1873 [
1653 0.03 1874 (]
121 .01 1973 0.01
1852 0.61 1876 ]
1623 0.1 1877 ]
1824 0.3 1878 (]
1828 0.03 1879 [ ]
1828 ] 1880 o
1029 [ ] 1881 6.03
1840 0.01 1882 o
1841 0.01 1084 0.03
1842 g.01 1885 0.01
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TABLE A.3—PROJECT TERRY-2 (Program 37)

Station Position Badge No. Dose, r
0206 GV 1684 °
0208 GH 1878 o
0208 F 3 Y 1633 0.02
0206 H 1873 °
0206 B 1074 °
0210 GV 1882 [
0210 GH 1879 0
0210 3V 1380 0
0210 *H 1688 [
0210 B * 1588 0.02
0214 Qv 1881 °
0214 GH 1878 0
0214 v 1984 0
0214 ;ﬁ 1873 0
0214 B 18717 °
0218 GV 1680 0.02
0218 GH 1870 0
0218 v 16°3 0
0218 A 1871 o
0218 B 1872 0

Control 1691 ]

Control 1692 (]

TABLE A.4—PROJECT TERRY-3 (Program 37)

Station Position Badge No. Dose. r
0308 GV 1848 [ 1]
0308 GH 1855 0.02
0308 vV 1850 [:]
0308 H 1858 0.04
0306 3D 1859 1]
0310 GV 1838 0.04
0310 GH 1851 0.02
0310 v 1857 [}]
0310 ru 1834 0.02
0310 3B 1852 [}]
0314 GV 1844 0.04
0314 GH 1347 0.02
0314 vV 1849 0.08
0314 ¥H 3068 1.09
0314 ki ) 3071 0.09
0318 GvY 1543 0.02
01318 GH 1844 0.02
0318 v 1848 0.02
0318 I 1953 0.02
0318 ¥B 33217 0.06

Control 1940 ]

Control 1841 0

Control 1842 (1]
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TABLE A 5-—PROJECT TERRY-4 (Fregram 37)

Statioca Position Badge No. Dose. r
040¢ GV 1824 ]
0408 GH 1823 [
oS8 v 1821 ]
0L0e IR L} -4 0.02
0408 3B 1828 [}
0410 Qv 1677 0.04
0410 GH 1679 0.02
0410 v 1675 [ ]
0410 IH 1678 8.02
0410 3B 1576 0.02
0414 GV 1687 0.02
0414 GH 1672 e.02
0414 vV 1668 0.04
0414 rH 1672 0.02
od 3 ) 1673 L]
ous GV 1664 9.02
o413 GH ise2 0.02
H1s v 1665 ]
0418 IH 1663 .04
0418 B 1681 0.02

Control 1028 [

Coatrol 1829 [}

TABLE A.6—PROJECT TERRY-S (Program 37)

Statiom Poaitiom Badge No. Dose, v

0508 GV

0506 GR 3048 0.10

0506 3V

0308 R 3058 a7

0508 B 30713 L]

0510 GV

o510 GH 3039 [

0510 v

o510 0 3070 [V R

o510 B 3076 [

0514 GV

0514 GH 3290 9

0514 v

0514 IH 3044 Iy

0514 3B 3067 ~1s

o518 GV 3052 ]

0518 GH 3326 1.6

0519 v a3 0.0

0513 I'H alle [4

9518 3B 3379 ]
Costrol 3053 ]
Coatrod 3074 o
Control 2058 -
Coatsom aser L]
Cootyol 3288 [ ]
Coatrol 3058 ]
Contraol 3293 [ )
Contral 3049 [}
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TABLE A.7—PROJECT TERRY~$ (Program 37)

Stuation Positior: Badge No. Dose, r
0s08 G 3064 °
0506 B 324 [
0608 B 3276 [
0510 G 3942 °
oc1e B asts °
os1e B 3286 [
o614 g 39359 0.1s
0614 B 3081 .80
osle B s [
os1s G 62 0.20
os1s ‘B 051 .30
os1s B 3048 0.60

Contral 3063 °

Contrel k< 3% 4 (]

TABLE A.8—PROJECT TERRY-7 (Program 37}

Mr

Station Position Badgas No.
oT08 aQ 3277 T.4
or08 B 3298 s.1
o708 B 3281 7.4
o710 (e} 3718 10.4
o719 B 3309 30
oTIe B 3348 33
o714 G 3314 54
T4 B 3032 8.1
oT14 B 327 4.6
o718 a 3043 at
oT18 B 1320 Al
0718 B 3329 3.4

Cocttyol 3332 o

Coatrol 3319 e

TABLE A.9—PROJECT TERRY-$ (Program 37)

Stattum Position Badge No. Dose, r
0s0¢ G 3338 o
0806 B 3304 (]
0808 B 3300 ¢
4310 G J33¢ [ ]
0310 B 3284 ®
0810 B 3308 ]

(1) U] G 3307 1.68
09te B 328 1.88
0814 B 3293 1.58
(131 ] G 036 198
09818 B 3308 1.6a
os1s B 299 1.48
Coatrol 3301 [}
Centrol 345 [ ]




R S

TABLE A.10—PROJECT TERF.¥-9 (Program 37

Station Position Badge No. Dose, ©
096 G 3280 0.57
0998 B 3033 0.76
0908 B 3047 .70
Q910 G 3273 [ ]
0910 B 3292 0.0¢
0910 B 3033 0.4
094 G 323 ¢
0914 B 3302 [}
0914 B R i [ ]
0918 G 3303 °
"1 B a31s [ ]
o918 B 3308 ]

Control 27 [

Countrol 333 -]

TABLE A.11—-PROJECT TERRY-18 (Program 37

Station Position Badge No. Dose, r
1008 [ ¢] 3312 ®
1008 B 3313 [ ]
1006 B 3328 ]
1010 G 3048 [ ]
x010 B 327t [ ]
1010 B 3272 [ ]
1014 [¢] 3278 0.02
1004 B 3038 0.02
1014 B 3040 [ ]
1018 G 3041 [ ]
1018 B 3050 [ ]
1018 B 3287 [ ]

Countrol 3037 [ ]

Control 3283 . ]

3 P
TASLE A.12—— GIG (Program 18
Badge No. Dose, r Badge No. Tose, ¢
32y L0 13138 L
m;n L2S 3343 L25
116 0.95 34 L2
33 Lo 3T 1.2
3330 0.98 3349 L2S
3333 L1 50 L2s
X
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TABLE A.13—PROJECT 25.1

Location Badge No. Dose, © :

3 August 1408
10 R north of pad 438 200
10 f scuth of pad 419 200
Lower arm of wower, 3-ft elevatioa 447 157.%
100 £ west of padd H6 207.8
100 ft south of pad 44% 180
200 R weat of pad 13 208
200 Rt south of pad 428 2078
200 R east of pad +~He 28
100 & east of pad 426 2078
200 & north of pud 499 20T 8
100 & nor.'s of pad o nes
10 & aorth, 2 in. deep 429 [ )
10 ft south, 3 In. decp 449 [}

T August 150&

Helght: 9 &, iower side arm,

41 in. trom towsr 338t
Height: ® R, lower side arm,

27 . from tower 3339
Height: ® &, lower side arm.

14 ia. from tcwer 3342
Relght: 3 i, lover side arm,

41 (u. from tower 3
Height: 3 R, lower side arm,

17 in. (rom tower 3337
Height: 3 R, lower gide arm,

14 in. from tower 3340

140

134

4

143

1478

TABLE A1,—AFSWP-DOD BADGES

(Projert 2.10)

Badge No. Dose, r* Badge No.  Dose, r*
1741 0.0 x 16° 1748 2.5 10"
1742 2.7 % 18 2179 125 = 10°
1743 5.8 % 10 2180 460
1744 Lex 108 2181 450
1748 9.0x 10* ne. 249
1748 9.0 % 10° 1183 19
147 s.1x 10 o184 n

*From the extrapilated portion of the eurve.
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DISTRIBUVION
Military Distribution Categories 22 and 28

ARMY ACTIVITIES™

SRSy Chiaf of S2aff for Military Opeeations, D/A. Washingtos 25, D. C. iTTN: Dir, of SWAR

Chiel of Massarch and Developmant, D/A, Washington 25, D. C. ATTN: Awmic Div.

Axinat Chief of Safl, Intelligence, D/A, Washington 25, D. C.

The Quanermaner General, D/A, Washincon 28, O. C. ATTN: Research and Development

Chief Chamical Officar, D/A, Wadhingwu b, D. C.

Chilef of Inginsers, D/A, Washiagtoa 38, D, C. ATTN: ENGNB

Chief of Dnginaers, D/A, Wakingua 38, B. C. ATTN: ENGYS

Office, Chiel of Orinance, D/A. Washiagws 23, D. C. ATTN: ORDTN

Chisf Signal Offions, D/A, Comb, Development and Operations Div., Washiagton 83, D, C.
ATTN: $1GOD-4

Chisf of Tramspetation, D/ A, Office of Planning and lsclligence, Washington 28, D, C.

The Swgeen Genetal, D’A, Washiagion 26, D, C. ATTN: MEDNE

Commandiag Genssal, U. §. Coctinsental Awny Command, Fr. Moaros, Va.

Direcwe of Special Wespons Development Office, Hr.aquarters, CONARC, Ft. Blim, Tex,
ATTN: Capt Chastex 1. Petorson

President, U. 8. Atmy Actillery Soard, U. 8. Coatinentai Army Command, Ft, $ill, Okla,

Prasidome, U, §. Atmy lafanay Soard, Fr. Benning, Ga.

Presidont, U. S. Army Alv Defenss Bourd, U, 8. Coatinentsl Army Command, Ft. Bliss, Tex.

President, U, 3. Army Aviston Bosrd, Ft. Rucker, Ala, ATTN: ATBG-DG

Commasnding Goastal, Firse United Staws Atmy, Governoe’s Island, New Yoiz 4, N. Y,

Commandiag Geaeral, Second U. $. Atmy, Ft. George G. Meade, \M.

Commandiag Geastal, Third United S1ame Army, Ft. McPherson, Ga. ATTN: ACofS G-3

Geaarsl, Fourds Unissd Statgs Army, Ft. Sam Housvon, Tex.

ATTN: G-3 Section

Commaadiag Geseral, Fifth Unived Stases Army, 1560 £. Hyde Park Blvd,, Chicago 15, IIL

Commanding Geasral, Sixth United S1ams Army, Presidio of San Francisco,
San Frascioow, Calif. ATTN: AMGCT -4

Commandiag Gessrsl, Military Diszrict of Washingion, USA, Room 1543, 3ldg. T-7,
Gravelly Poimt, Va.

Commundamt, U. $. Armty Command and G 1 Staff Tsliige, Fi. Le th, Kans.
ATTN: ARCHIVES

Commuaademt, U. 8. Atiny Als Deferas School. Fi. Bliss, Tex, ATTN: Dept. of Tacrics
and Combiaed Aran

Commandant, U. $. Avmy Armored Schesd, Ft, Knox, Ky.

Commandans, U. & Army Ardilery sad Minils School, F1. Sill, Okla. ATTN: Combat
Development Depastmsat

Commsadant, U. §, Army Avistisn Schesi, Ft. Ruckes, Ala,

Commaadax, U. $. Army Infamry Scheel, Pu. Beaning, Ga. ATVN: C.D.S.

The Supatinseadent, U. S, Militasy Academy, Went Point, N. ¥, ATTN: Prof. of Ordnance

Commandast, The Quansrmaser $choel. U. $. \rmy, Ft. Lee, Vo, ATTN: Chief,
Quartermasier Libeasy
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Commandant, U, S, Army Ordnance School, Aberdeen Proving Ground, Md.
Commandant, U. §, Army Ordaance and Guided Missile School, Redstone Arsenal, Ala.
Cammanding General, Chemical Cotps Training Command, Fr, McClellan, Ala,
Commandant, USA Signal School, Ft. Monmouth, ¥. J.
Commaadant, USA Transport Schoot, Fr. Bustis, Va. ATTN: Secwity and lnformation Office
Commaanding General, The Engineer Center, Ft. Belvoir, Va. ATTN: Ant. Commandant,
Enginesr School
Commanding General, Army Medical Service School, Breoke Army Medical Center,
Fr. Sam Houston, Tex.
Director, Armed Forces lntitute of Patwlogy, Walrer Reed Army Medical Center,
625 18th Sx., NW, Washingwa 25, D, C.
Commanding Officer. Army Medical Research Laboratory, Ft. Knoz, Ky.
Commandans, Walier Reed Army Instituve of Research, Walter Reed Army Medical Center,
Washingwoa 25, D. C. '
Commanding Genetal, Quattermaster Reseacch and Development Command, Quartermaster
Research and Development Center, Navick, Mass. ATTN: CBR Liaison Officer
Commanding General, U, S. Army Chemical Coips. Research aod Development Command,
Washingtom 23. D. C.
Commanding Offi+sr, Chemical Watfare Laboratory, Army Chemical Center, \Md.
ATTN: Tech. iibrary
Commaading Genera!, Englneer Research and Development Laboratory, Fr. Belvoir, Va.
ATTN: Chief, Tech. Support Branch
Director, Warerways Experiment Stativa, PO, Box 631, Vicksbarg, Miss. ATTN: Libeary
Commaanding Officer, Office of Ordnance Research, Box CM, Duks Seation, Dutham, N. C.
Commanding Officer, Picationy Arsenal, Dover, N. J. ATTN: ORD3B-TK
Commanding Officer, Diamond Otdoance Fuze Laboratosies, Washingwa 25, D. C.
ATTN: Chief, Nuclear Vylnerability 8. (230)
Commanding General, Aberdeen Proving Grounds, Md. ATTN: Director, Ballistic
Research Laborawcies
Commanding Geaneral, Frankfoed Arsemal, Bridge aod Tacony St Philadelphia, Pa.
Commanding Officer, Watervliet Arsenal, Watezvliet, N. Y. ATTN: CRDBE-RR
Commasding General, U. S, Army Ordnance Minile Command, Redswns Atseaal, Ala.
Commander, Army Rocket acd Guided Misile Agency, Redswoe Anenal, Ala,
ATTN: Tech. Library
Commanding Geueral, Whiw Sands Proving Ground, Las Cruces, N. Mex. ATTN: ORDBS-OM
Comm.ander, Army Sallimic Misile Agemcy, Redstooe Arseaal, Als. ATTN: ORDAB-HT
Commanding Otficer, Ordnancs Materisls Research Office, Watertowa Armnal,
Waterniowa 72, Mam. ATTN: Dr. Foster
Comunanding Senetal, Ordnsnce Taak Asmative Comornd, Deuolt Arsesal,
Centerling, Mich. ATTN: ORDMC-RO
Commanding General, Ordnance Ammmaition Command, Joliet, .
Commandmg Officer, USA Signal Ressarch acd Development Laboratory, Fr, Monmouth, N. J.
Commanding Genersl, U, S. Army Electronic Proving Grownd, Fr. Huachuca, Aris.
ATTN: Tech. Library
Commanding (‘-eaeul. USA Combat Surveillance Agenacy, 1124 N, m;hhu‘ K., Arlingroa, Va.
Commanding Officer; USA, Sigaal Research and Development Laboratory, Ft. Mommouth, N. J.
ATTIN: Tech, Documents Center, ".vans Area
Commanding Officer, USA Transpartation Combat Development Grosp. Ft. Ewtis, Va.
Direcmse, Opetations Research Office, Jotms Hoplins Usiversity, 6333 Ailingon M.,
Rethesde 14, M4
Commandamt, U. S. Army Chemical Corps COR Wezposs School. Dugway froving Ground,
Dugway, Utsh
Commanier-in -Chief, U. S. Army Europe, APO 403, New York, N. Y. ATTN: Opot. Div.,
Weapoms v,
Commanding General, Southern Ewropean Tatk Force, APO 158, New York. N. Y.
ATTN: ACHMS G 3
Lommanding Geaeral, Eighth U, S. Army, ARO 331, Saa Fraacicon, Calif.
ATTN: ACHS G-)

Commanding General. U. S, Army Alaska, APO 342, Seantde, Wash.
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Commaading Gezeral, U, S. Army Cariddean, Fr, Amadse, Cazal 2one. ATTN: Cml. Office
Commander-in-Chief, U. S. Army Pacific, ARD €8, San Francisco, Calif,
ATTN: Ondnance Officer
Commaiding General, USASFANT & HDPR, Fr. Svoke, Paerto Rico
Commander -in-~Chief, EUOCM, APO 128, New York, N. Y,
Commanding Officer, th Hospital Center, A0 180, Naw Yock, N, Y. ATTN: €O, U. 8. Army
Nuclear Medicios Ressarch Detachment, Europe

NAVY ACTIVITIES

Calef of Naval Operaciodilf/ %, Washiogwa 25, D. C. ATTN: OP-03EG

Chief of Naval Operations, D/N, Washingwa 25, D. C. ATTN: OP-38

Chief of Naval Operatioas, DN, Washingwa 28, D, C. ATTN: CP-922G2

Chief of Xaval Penvonnsl, D/N, Washingwa 23, D. C.

Chief of Naval Resssrch, D/N, Washingwe 25, D. C. ATTN: Cods 811

Chief, Bareas of Aercnamics, D/N, Washingwa 25, D. €.

Chief, hrean of Medicine sad Sugery, D/ N, Washingwom 25, D. C. ATTN: Special
Weapous Defenes Div.

Chief, Daress of Crdnaace, D/N. Washingron £3, D. C.

Chief, Bxeas of Ordoance. D/N, Washingwn 25, D, C. ATTN: S.P.

Chiaf, Barean of Ships, D/X, Washingson 25, D, C. ATTX: Code 423

Chiaf, Swess of Yards and Docks, DN, Wahisgwa £35, D. C. ATTN: D-440

Direcwor, U. S. Naval Ressarch Laboratory, Washingees 25, D. C. ATTN: Ars. Xatherine H. Cas

Commander. U. $. Naval Ordnance Laboramey, Whise Oak, Silver Spring 19, Md.

Direcwr, Material Laborawey (Code 900), New York Naval S$hipyard, Brookiym 1, N, Y.

Commanding Officer and Direcaos, Navy Electonics Labotatty, Saa Diege 52, Calif.

Commanding Officer, U. $. Naval Radiological Defense Laborasry, Saa Francisce, Calif,
ATTIN: Tech. Informatioa Div.

Offices-in-Charge, U. §. Naval Civil Enginsering Reseaech and Evaluation Labocatory.
U. S. Naval Goostruction Rantalion Ceuter, Post Husoeme, Calif. ATTN: Code 753

Superiswendant, U. S, Naval Academy, Ancapolis, 3.

Commanding Officor, U, & Naval Schools Cosmmand, U. $. Naval Station, Treaswe island,
Sam Francisco, Calif.

Supsrimmmdest, U. S. Naval Fostgradean School, Monrerey, Calif.

Officer-in-Charge, U. S. NXaval School, CEC Officers, U. S. Naval Comtruction Bavialioa
Cemer, Port Hoeneme, Calif.

Commanding Officer, Nuclear Weapons Trainieg Ceater, Atlantic, U. S, Naval Base,
Nosfolk 11, Va. ATTN: Neclear Warfare Depe.

Commaading Officer, Nuclesr Wespoms Training Ceater, Pacific. Naval Siartioa,
Sam Diege, Calif.

Commanding Ufficer, U, S. Naval Damage Conwol Training Center, Naval Base,
Philadelphia 12, Pa. ATTN: 2BC Defenss Coone

Zommanding Officer, Air Development Sqasdron 5, VX-S, China Lake, Calif.

Commaadiag Officer, U. S. Xaval Ak Development Center, johusville, Fa.
ATTN: NAS, Lidearian

Cowmanding Officsr, U. S. Naval Medicai Ressarch Iastitute, National Naval Medical
Ceoter, Besheada, M.

Commaadiag Officer and Direcsor, David W. Taylor Model Basin, Washingwoe 7. D. C.
ATTN: Liveary

Offices-ia-Charge, U._ $. Naval Seoply Reseasch and Development Facility, Naval Supply
Depot, Bayoone. N. J.

Commandes-in-Chief, U. S. Atlantic Fleet, U. S. Xaval Base, Norfolk 11, Va.

Com=andamt, U. S. \larme Corps, Washingeom 25, D. C. ATIN: Code AGGH

Commandant, U, S. Coast Guard, 1300 € Sx., XW, Washingroa 25, D. C. ATTN: (OIN)

Chief, Burean of Shipe, D/\, Washingiom =5, D. C. ATTN: Code 373

Commaoding Officer, U. $. Naval CIC School, U. & Naval Air Ststion, Glyuwo, Brunswick, Ga,

Chief of Naval Operations. Deparrzment of the Navy, Washingeen 25, D. C, ATTN: OP-28

Commander -in-Chief, Pacific, c/o Fleet Post Office. San Francisco, Calif,

Commander-in-Chuef, U. $. Pacific Fleet, Finet Post Office, San Francisco, Calif.
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AR FORCE ACTIVITIES

Amistant for Avomic Energy. Headquarters, [ISAF, Washingwa 28, D. C. ATTN: DCS/0

Daputy Chief of Siaff, Operations, Hesdqea. 2rs, USAP, Waskiaguom 25, D. C. ATTN: AROOP

Depury Chisf of Stff, Opscations, Headquarters, USAF, Washing\oa 28, D, C.

ATTN: Opssations Asalysis
Ditecwr of Ctvil By

ATTN: AFRCIN-3B

gioeering. Headquatters, USAF, Washingwa 28, D. C. ATTN: APOCE
Asiscant Chief of S1aff, Intelligsace, Hesdquarters, USAF, Washingws 285, B. C.

Direcwe of Reouch and Developmens, DCS/D, Headquattars, USAE, Washingwa 2%, D. C.

ATTIN: Guidencs :ad Weapoms Div.,
Ths Surpecs Geners!, Hesdquarters, USAF, Washiogion 28, D. C. ATTN: Bio.-Del, Fre,

Med. Division

Commander-in-Chief, Swateg/z Alr Coinniand, Offutt AFB, Nebde, ATTN: OAWS

Commander. Tactical Ait Co amaad, Langlay AFS, Va. ATTN: Docement Secetity Meanch
Commander, Afr Defeass Commasd, Ent AFS, Cole. ATTN: Awmic Energy Div., ADLAN-2

Commander, Al Fuccs Ballistic Misils Div, Headquarters, ARDC, Atr Foroe Unit Post
Office, Los Augeles 45, Callf. ATTN: WDSOT

Commander, Neadquactars, Alr Rmssarch and Developmen - Command, Andrews AP3,
Washingwa 25, D. C. ATTN: RDAWA

Commandes AF Cambcidge Ressarch Center, L. G. Hanscom Field, Badford, Mam.

ATTIN: CRQST-2

Conumnander, Ak Foros Special Weapons Center, Kirtland AFB, Albuquerqus, N. Mex,

ATTN: Tech. informarion and Inwelligence Div.
Direcsor, Alr Umicersity Library, Maxwell AFN, Ala,

Commandes, Lawty AFB, Denver, Cols. ATTN: Dapt. of Spacial Waapons Traletog

-

Commuandane, School of Aviation \edicine, USAF, Randolph AFB, Tex. ATTN: Rassarch

Secretarin

Commagdex, 1003th Special Weapons Squadson, Headquarvers, USAF, Washingtoa 28, D, C.

Comrmander, Wright Alr Development Centet, Wright-Patterson AFS. Dayton, Ohio.

ATTN: WO0St

Direcwr, USAF Project RAND, VIA: USAF Liaison Offics, The RAND Corp., 1700 Main St.,

Saata \ocica, Calif.

Conuxrandex, Air defecse Systems lotegration Div., L. G. Haascom Field, Bedford, Man.

ATTN: SIDE-S

Chief, %allimic Missiie Easly Waming Profect Office, 220 Chuech $t., New York 13, N. Y,

ATTN: Col Leo V. Skinner, USAF
Commmander, Air Technical Intetligence Center, USAF, Wright -Patterson AFB, Ohio.

ATTN: AFCIN-481a, Library

Assistant Chief of Staff, Intelligence, Headquarters, USAFE, APO 633, New York, N, ¥,
ATTN: Disecworste of Air Tzrgets
Cowcmpander, Alaskan Air Command, AFO 942, Seatile, Wash, ATTN: AAOTN
Zommandex -in -Chief, Pacific Air Forces, APO 953, San Francisoa, Calif,
ATTNe PFCIE-MB, Base Reoovery

OTHER DEPARTMENT OF DEFENSE ACTIVITIES

Nirecwe of Defente Research and Enginesring, Washingwa 23, D, C. ATTN: Tech. Library

Executive Secrerary, Ynilitary Liaison Commities, P.O. Box 1814, Washingwa 28, D. C.

Director, Weapoas Systems Evaluation Geoup, Room 1E580, The Pestusgon, Washington 28 D. C.
Commandant, The Indusaial College of The Armed Forcas, Fr. McNair, Washingtoa 28, D. C.

Corcmandaas. Armed Forces Staff Collage, Norfolk 11, Va. ATTN: Secretary

Chtef, Deferws Atomic Suppott Ageacy. Wachingion 23, D. C.

Commandes, Figld Command, DASA, Ssodia Base, Alduquerque, N. Mex,

Commandes, Fieid Commaand . DASA, Sandia Base, Albuquerque, N. Mex. ATTN: FCTG
Commander, Field Command, YASA. Sandia Base, Albuquerque, N, Mex. ATTN: FCWT
Commande. JTF-T. Arlingion Hall $tation, Arlington 12, Va,

Adminisrawr, Naticuat Aeronastics and Space Adminisration, 1520 H St., NW,
Washinge 23, D. C. ATTN: M, R. V. Rhode

U. 8. Docurmenns Officez, Office of the United States Nation~" “ilitasy Representativse,
SMAPE, AFO 38, Nev York, N. Y.
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ATOMIC ENERGY COMMISSION ACTIVITIES

U. §. Atomic Energy Commission, Tech. Library, Washington 25, D. C. ATTN: For DMA

Los Alamus Scieatific Labozatory, Repert Lideasy, P.O. Box 1663, Las Alamus, N, Mex.
ATTN: Helen Redman

Sandia Coeporation, Clasified Document Division, Sandia Base, Alduguerque, N. Mex.
ATTN: H. ). Smyth, Ir,

Univenity of Calitornia Lawrence Radi2tion Ladotatory, P.O. Box £33, Livermwre, Calif,
ATTN: Chvis G. Craig

weapoa Data Section, Technical Informuation Service Extension, Cak Ridge, Yenn,

Technical Information Service Extension, Oak Ridge, Tenn. (Surplus)

ADDITIONAL DISTRISUTION

Office of Civil and Defense Modilization, Security Officer. Operational Headquarters,
Battle Creel, Mich, ATTN: Rollin U, Srazvan, Ir.
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Defense Nuciear Agency
6801 Telegraph Roao
Alexandna Virgimia 22310-3398

o )
Sallvisted

ISST 29 Match 1996

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OCI) Mr. Bill Bush
SUBJECT: Deciassification of AD-339487L and Withdrawal of AD-A995091
The Defense Nuclear Agercy Secuirty Office (OPSSI) has declassified and approved for public
release (distribution statement “A") the following report:
AD-3394871L (WT-1466).
Since the original report (AD-3394871.) is declassified and approved for public release, this office

requests the removal of the extracted version (AD-A995091, WT-1466-EX) from the DTIC system. The
extracted version (AD-A995091) is now obsolete and should no longer be sold.

v WQ
-JOSEPH%O%J

Chief, Techrical Support

RRAIA
F/Jo— 329487




Detense Nuclear Agency
6801 Telegraph Road
Alexandria. Virgimia 22310-3398

ISST 29 March 1996

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
ATTENTION: OCD/Mr. Bill Bush

SUBJECT: Declassification of AD-339487L and Withdrawal of AD-A995091
S-RD
The Defense Nuclear Agency Secuirty Office (OPSSI) has declassified and approved for public
release (distribution statement “A”) the following report:

AD-339487L (WT-1466).

Since the original report (AD-339487L) is declassified and approved for public release, this office
requests the removal of the extracted version (AD-A995091, WT-1466-EX) from the DTIC system. The
extracted version (AD-A995091) is now obsolete and shouid no longer be sold.

4

1/

-JOSEPHINE B. WOO

Chief, Technical Support




